Aug-01-05 02:33pin Froni-QUALCOIM AF-2tQA 



858-845-2550 



T-155 P. 006/01 7 F-621 
PATENT 



IN THE CLAIMS 

Please amend claims 4^, 8, 10, 16, 17, 26, 27 and 30 as shown below. Please cancel 
claims 1-3, 28, and 34, Please add claims 36-56, The following is a listing of all of the now 
pending claims in the application, 

1. (CanceUed) 

2. (Cancelled) 

3. (Cancelled) 

4. (Currently Amended) The method of claim [ [+]] [[24]1 further comprising: transmitting 
pilot reference fix)m the transmitter unit via the commmiication link to the receiver nnit 

5. (Cuirenily Amended) The method of claim [[+]] [[24]]„ wherein the TDD 
commnnication system implements orthogonal ftequency division modulation (OFDM), and 
wherein the conmiunication link comprises a plurality of frequency subchannels. 

6. (ChiiT^tly Amended) The method of claim [[4]] [[241L. wherein the TDD 
communication system implements multiple-input multiple-output (MMO), and wherein the 
communication linlc comprises a plurality of spatial subchannels. 

7. (Original) The method of claim 6, wherein the TDD commmiication system further 
implements OFDM. 

8. (Currently Amended) The method of claim [[i]] [[2411, wheieiu the communication link 
comprises a plurality of propagation paths, each propagation path corresponding to a path 
between a particular antenna at the transmitter unit and a particular antenna at the receiver unit. 
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9. (Original) The method of claim 8, wherein the estimated chaiacteristics of the 
commimication link relate to frequeocy response of the propagation paths used to transmit the 
data to the receiver unit. 

10. (Cuirently Amended) The method of claim [[4^]] [[2411, wherein the first transmission 
fiom the receiver unit is a pilot reference. 

1 1 . (Qri^nal) The method of claim 5, wherein the first transmission from the receiver 
unit is a pilot reference transmitted over all frequency subchannels. 

12. (Original) The method of claim 5, wherein the fii^t transmission from the receiver 
unit is a pilot reference transmitted over a subset of all frequency subchannels. 

13. (Original) The method of claim 6, wherein the first transmission from the receiver 
unit is a pilot reference transmitted from all antemias at the receiver unit. 

14. (Original) The method of claim 6, wherein the first transmission from the receiver 
unit is a pilot reference transmitted from a subset of all antennas at the receiver unit in each 
particular time slot. 

1 5. (Original) The method of claim 6, wherein the first transmission from the receiver 
unit IS a pilot reference transmitted fix)m one or more antennas at the receiver unit, and wherein 
the pilot reference is transmitted on a different code channel for each of the one or more 
antennas. 

1 6. (Currently Amended) The method of claim [[*]] [[24]]„ further comprising: receiving an 
indication of a quaUty of the communication link, and wherein the one or more coding and 
modulation schemes are selected based on the received indication of the communication link 
quality. 

Attorney Docket No,: 000141 

Customer No.: 23696 5 



PAGE 7f17' RCVD AT 81112005 5:37:15 PM pstem DayOghtTime]* SVR:USPTO{F)(RF-6/29* DNIS:2738300* CSID:858 145 2550 ' DURATION (min-$s):03-56 



Aug-01-05 02:34pin Frcra-QUALCOMM AF-210A 



858-845-2550 



T-155 P. 008/01 7 F-621 



PATENT 

17. (Cmrently Amended) The method of claim [[i]] [[24]1. whereiia the data is transmitted 
via a plurality of data streams, and wherein each data stream is coded and modulated with a 
respective coding and modulation scheme. 

18. (Original) The method of claim 16, wherein the commmiication link quality is 
estimated at the receiver unit and provided to the transmitter unit. 

1 9. (Original) The method of claim 16. wherein the communication link quality is 
estimated at the transmitter unit, 

20. (Original) The method of claim 1 6, wherein the received indication is indicative of a 
signal-to-noise-plus-interference ratio (SNR), 

2 1 . (Original) The method of claim 20, wherein an average SNR is received for each data 
stream to be independently coded and modulated. 

22. (Original) The method of claim 1 6. wherein the received indication is indicative of a 
particular rate to be used for each data stream to be independently coded and modulated, 

23 . (Original) The method of claim 1 6, wherein the received indication is indicative of a 
particular coding and modulation scheme to be used for each data stream to be independently 
coded and modulated, 

24. (Original) In a time division duplexed (TDD) communication system, a method for 
transmitting data fiom a transmitter unit over a wireless commimication link to a receiver unit, 
the method comprising; 

deriving a calibration function indicative of a difference between a first transfer function 
for a data transmission Gx>m the transmitter unit to the receiver unit and a second transfer 
function for a data transmission from the receiver unit to the transmitter unit; 
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receiving via the commumcatioii link a &st transmission from the receiver unit; 
estimating characteristics of the communication hnk based on the received first transmission; 

coding and modulating the data based on one or more coding and modulation schemes to 
provide modulation symbols; 

preconditioning the modulation symbols based on weights derived from the estimated 
characteristics of the communication link and the calibration fimction; and 

transmitting the preconditioned modulation symbols from the transmitter unit via the 
communication link to the receiver unit. 

25. (Original) The method of claim 24. wherein the TDD communication system 
implements multiple-input multiple-output (MIMO) and orthogonal frequency division 
modulation (OFDM). 

26. (Currently Amended) A transmitter unit in a time division duplexed (TDD) 
communication system, comprising: 

a receiver processor operative to receive via a communication link a first transmission 
from a receiver unit and to estimate characteristics of tiie comnmnication link based on the 
received first transmission; 

a transmit data processor operative to code and modulate date based on one or more 
codmg and modulation schemes to provide modulation symbols; 

a controller operative to deriv e a caUbration function indicative of a difference between a 
first transfer function for a data trans mission from the transmitter unit to the receiver uTiif and a 
second transfer function for a data trans m ission from the receiver unit to the transmiTtfir imit; 

a tiansmit channel processor operative to receive and precondition the moduJatiott 
symbols based on weights derived at least in part from the estimated characteristics of the 
communication Unk and on the calibration function : and 

a modulator operative to receive, condition, and transmit the preconditioned modulation 
symbols via the communication link to the receiver imit. 
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27. (Currently Amended) Tlie transmitter unit of claim 26. furthor comprioing! a wherein the 
controUer ^sfoi:ther operative to provide a first control indicative of the one or more coding and 
modulation schemes used to code and modulate the data and a second control indicative of the 
weights used to precondition flie modulation symbols. 

28. (Cancelled) 

29. (Original) The transmitter unit ofclaim 26, wherein the transmit data processor is 
further operative to process pilot data for transmission via the communication link to the receiver 
unit. 



30. (Currently Amended) A receiver unit in a time division duplexed (TDD) communication 
system, comprising: 

one or more antennas, each antenna configured to receive via a communication link one 
or more modulated signals transmitted firom a transmitter imit; 

one or more firont-end units, each fiont-end unit operative to process a signal from an 
associated antenna to provide a respective stream of received modulation symbols; 

a spatial processor operative to receive and process the one or more streams of received 
modulation symbols to provide estimated characteristics of the communication link and to further 
process the received modulation symbols based at least in part on the estimated characteristics of 
the communication link to provide one or more streams of recovered modulation symbols an 
furthesr operative to match filter the re ceived modulation symbols based on a channel response 
matrix indicative of the estimated characteristics of t h e communication link and to multiplv the 
filtered modulation symbols with a eig e nvector mau-ix to provide Ute recovered modulatiot^ 
symbols : and 

a receive data processor operative to receive and decode the one or more streams of 
recovered modulation symbols to provide one or more decoded data streams. 

3 1 . (Original) The receiver unit of claim 30, further comprising: a channel state 
information (CSI) processor operative to estimate the quality of the communication link based on 
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the recovered modulation symbols; and a transmit data processor operative to receive and process 
the estimated communication link quality for transmission Srom the receiver unit to the 
transmitter unit. 

32. (Original) The receiver unit of claim 30, further comprising: a transmit processor 
operative to process pilot data for transmission ftom the receiver unit to the transmitter unit. 

33. (Original) The receiver unit of claim 32, wherein the transmit processor is fluther 
operative to transmit flie estiinated characteristics of the communication link from tiie receiver 
unit to the transmitter unit. 

34. (CanceUed) 

35. (Original) The receiver unit of claim 30, wherein tiie one or more modulated signals 
are generated at the transmitter unit by coding and modulating the data based on one or more 
coding and modulation schemes to provide modulation symbols, preconditioning tiie modulation 
symbols based on weights derived from estimated characteristics of the communication link 
derived at the transmitter unit, and processing the preconditioned modulation symbols to provide 
the one or more modulated signals, one modulated signal for each antenna at the transmitter unit. 

36. (New) A method for transmitting data from a transmitter unit over a wireless 
conomunication link to a receiver miit, the metiiod comprising: 

deriving a calibration function indicative of a difference between a data tiansmission 
from the transmitter unit to the receiver unit and a data transmission from the receiver unit to the 
transmitter unit; 

receiving via the communication link a first transmission from the receiver unit; 
estimating characteristics of the communication link based on the received first 
transmission; 

generating modulation symbols for transmission to the receiver unit; 
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^plying weights to the modulation symbols, the weiglits being derived from the 
estimated characteristics of the commumcation link and the calibration function; and 

transmitting the modulation symbols with weights appUed from the transmitter unit via 
the communication link to the receivex unit, 

37. (New) The method of claim 36, further comprising: transmitting pilot reference from the 
transmitter unit via the commumcation link to the receiver unit. 

38. (New) The method of claim 36, wherein the TDD communication system implements 
orthogonal frequency division modulation (OFDM), and wherein the communication link 
comprises a pluraHty of frequency subchannels, 

39. (New) The method of claim 36, wherein the TDD communication system implements 
multiple-input multiple-output (MMO), and wherein the communication link comprises a 
plurality of spatial subchannels. 

40. (New) The method of claim 39, whereui the TDD commumcation system further 
unplements OFDM. 

41 . (New) The method of claim 36, wherein the communication Hnk comprises a plurahty of 
propagation patiis, each propagation path corresponding to a path between a particular antenna at 
the transmitter unit and a particular antenna at the receiver unit. 

42. (New) The method of claun 41, wherein the estimated characteristics of the 
commumcation link relate to frequency response of tlie propagation paths used to transmit the 
data to the receiver unit. 

43. (New) The method of claim 36, wherein the first transmission from the receiver unit is a 
pilot reference. 
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44. (New) The method of claim 43, wherein the first transmission from the receiver unit is a 
pilot reference transmitted over all frequency subchannels. 

45. (New) The method of claim 43, wherein the first transmission from the receiver unit is a 
pilot reference transmitted over a subset of all frequency subchannels. 

46. (New) The method of claim 43, wherein the first transmission from The receiver unit is a 
pilot reference transmitted from all antemias at the receiver unit. 

47. (New) The method of claim 36, further comprising: receiving an indication of a quahty 
of the communication link, and wherein the one or more coding and modulation schemes are 
selected based on the received indication of the communication link quality, 

48. (New) The method of claim 47, wherein the communication link quality is estimated at 
the receiver unit and provided to the transmitter unit. 

49. (New) The method of claim 47, wherein the communication link quality is estimated at 
the transmitter unit. 

50. (New) The method of claim 47, wherein the received indication is indicative of a signal- 
to-noise-plus-intcrfea-ence ratio (SNR). 

5 1 . (New) The method of claim 47, wherein the received indication is indicative of a 
particular rate to be used for each data stream to be independently coded and modulated. 

52. (New) The method of claim 48, wherein the received indication is indicative of a 
particular coding and modulation scheme to be used for each data stream to be independently 
coded and modulated. 
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53. (New) A transmitter unit in a time division duplexed (TDD) communication system, 
comprising; 

a receiver processor operative to receive via a communication link a first transmission 

fiora a receiver unit and to estimate characteristics of the commimication link based on the 
received first transmission; 

a transmit data processor operative to code and modulate data based on one or more 
coding and modulation schemes to provide modulation symbols; 

a controller operative to derive a calibration fimctiott indicative of a difference between a 
data transmission from the transmitter unit to the receiver unit and a data transmission from the 
receiver unit to the transmitter unit; 

a transmit channel processor operative to receive and precondition the modulation 
symbols based on weights derived at least in part firom the estimated characteristics of the 
communication link and on the calibration fimctton; and 

a modulator operative to receive, condition, and transmit the preconditioned modulation 
symbols via the communication link to the receiver unit. 

54. (New) The transmitter unit of claim 53, wherein the controller is furtfier operative to 
provide a first control indicative of the one or more coding and modulation schemes used to code 
and modulate the data and a second control indicative of tiie weights used to precondition the 
modulation symbols. 

55. (New) The transmitter unit of claim 53, wherein the controller is fimher operative to 
detemiiije the calibration function by detwmining a difference between a first n^sfer function 
for the data transmission from the transmitter unit to the receiver unit and a second transfer 
function for the data transmission from the receiver unit to the transmitter unit; 

56. (New) The transmitter unit of claim 53, wherein the transmit data processor is further 
operative to process pilot data for transmission via the communication link to the receiver unit. 
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